A 9-year-old castrated male English Setter was admitted to the University of Georgia Veterinary Teaching Hospital (UGA-VTH) with a medical history of shortness of breath and a positive titer for blastomycosis. The dog previously had been diagnosed as hypothyroid and was receiving thyroid supplementation. His vaccination status was current, and he was receiving preventative heartworm medication.
Radiographs taken at UGA-VTH revealed a miliary interstitial lung pattern (Fig. 1) . Radiographic findings suggested a differential diagnosis of pulmonary mycosis or malignant lymphoma. A repeated serum agar-gel immunodiffusion titer for blastomycosis was negative. A transtracheal wash contained no fungal organisms, and a fine-needle aspirate of lung consisted only of blood. Because the owners desired to pursue treatment and the most likely diagnosis was deep mycosis, treatment with amphotericin B was begun. Lack of clinical response prompted the addition of ketoconazole to the regimen. Thoracic radiographs remained unchanged following 2 weeks of treatment. Therefore, pulmonary mineralization was added to the differential diagnosis. Because the radiographic changes failed to improve following antifungal treatment, thoracotomy and lung biopsy were performed.
On gross inspection, the lung tissue was relatively rigid, did not deflate adequately, and had a grainy consistency on palpation. The tissue also had a gritty texture when cut. Following routine processing and microtomy, tissue sections were torn and fragmented, precluding adequate microscopic examination. However, microliths and fragments of bone were observed microscopically. Additional lung tissue was decalcified and processed for more detailed microscopic examination.
Decalcified sections of lung tissue contained many circular to irregularly shaped, slightly basophilic, nonbirefringent, periodic acid-Schiff-positive laminated concretions within most alveolar walls or free within alveoli (Figs. 2, 3) . Variably sized foci of mature bone were observed within the interstitium. The bone contained lacunae, and spicules were occasionally lined by osteoblasts. Bony tissue contained a few small foci of nonbony mineralization, indicating possible conversion of the microliths into bone. Occasional enlarged air spaces were lined by disrupted walls with blunted ends. Neither microliths nor bone were associated with inflammatory cell infiltrates. A diagnosis of alveolar microlithiasis with multifocal interstitial pulmonary ossification and mild emphysema was made.
Pulmonary alveolar microlithiasis is a rare disease; only about 200 cases have been reported in human being^.^ There is a strong familial incidence of disease. Approximately 50% of affected patients have an affected relative, usually a sibling.5 Symptoms usually do not appear until late in the disease. Most patients with pulmonary alveolar microlithiasis are diagnosed when chest radiographs are taken for an unrelated reason.
The radiographic changes are characteristic, showing a snowstorm appearance with opaque nodular densities. Apical bullae are often present due to emphysema stemming from lack of pulmonary compliance. The differential diagnoses for the radiographic changes in human beings include miliary tuberculosis, pulmonary involvement of the deep mycoses, hemosiderosis associated with long-standing mitral stenosis, and the pneumonoconioses.4 Examination of lung biopsies must be done after decalcification. Microliths are laminated, irregular, and anucleate. They are blue to purple with routine hematoxylin and eosin (HE) staining and differ from corpora amylacea in that they are calcified.6 Chemical analysis has shown that the primary component of most microliths from human patients is calcium pho~phate.~ A report of microlithiasis secondary to bronchopneumonia in a cat indicated a microlith composition of calcium carbonate.' This difference in composition may reflect either a species difference in microlith formation or the fact that the concretions in the cat were speculated to be secondary to an inflammatory process and may not have been true microliths. Microlithiasis in human beings generally is not associated with inflammation. The microliths in this case were not analyzed chemically.
Ectopic ossification of the interstitium occurs occasionally in the lungs of cattle and dogs and usually has no pathologic significance. Both the amount and the extent of bone formation in this dog are unusual. Microliths may have provided a nidus for bone formation.
Although the pathogenesis of alveolar microlithiasis is unknown, several theories have been proposed. One theory postulates that a local inflammatory process or an inappropriate immune response leads to the formation of the calculi by causing alveolar exudates, which act as chelating agents to enhance the precipitation of ~a l c i u m .~ Hydroxyapatite can precipitate from an unsaturated solution of calcium and phosphorus in vitro; however, this pathogenesis is unlikely because pulmonary alveolar microlithiasis is generally independent of inflammation. Another theory suggests that an inborn error of metabolism leads to excessive alkalinity within alveoli, resulting in decreased solubility of calcium phoshate.^ Although this theory initially appears plausible because of the familial incidence of disease, systemic calcium metabolism is normal in patients with pulmonary alveolar microlithiasis. Other theories include an error in respiratory metabolism and an abnormal reaction to inhaled irritants, including
The inhalant hypothesis is supported by the higher incidence of alveolar microlithiasis among snuff users in Thailand.5 The dog of this report had no known exposure to excessive amounts of environmental dust or other respiratory irritants. Microlithiasis in this dog also was unassociated with inflammation.
Pulmonary alveolar microlithiasis has been reported in an 1 1-year-old poodle with ruptured chordae tendonae in the mitral and tricuspid valves.2 Histologically, there were nodules throughout the lungs. These nodules were composed of bony tissue that filled alveolar spaces. An inflammatory infiltrate composed of lymphocytes, macrophages, and giant cells and interstitial fibrosis also were observed. Despite the paucity of reported cases of alveolar microlithiasis, no one theory seems adequate to explain all cases of the disease, especially in dogs.
Recent evidence indicates that the Afghan pika, Ochotona rufescens rufescens (a lagomorph), may provide an animal model for the study of pulmonary alveolar microlithiasis in human beings3 Necropsies of 60 pikas, ranging from 42 to 745 days of age, showed a 63.3% incidence of pulmonary alveolar microlithiasis. The diagnosis of alveolar microlithiasis was based upon the finding of sharply outlined spherical concentric laminations or "onion skin"-like laminations of irregular outline within a l~e o l i .~ Most of these microliths occurred within alveoli, and some were associated with inflammatory cells.
Pulmonary alveolar microlithiasis is rare; however, this entity may simply be underdiagnosed in domestic animals because radiographic changes would often be confused with a more common diagnosis of a deep mycotic infection. If the animal were euthanatized because of poor response to antifungal treatment without surgical biopsy or necropsy examination of lung tissue, pulmonary alveolar microlithiasis would go undiagnosed.
Currently there is no known treatment for pulmonary alveolar microlithiasis, and the long-term prognosis is poor. The dog of this report is still alive 20 months after diagnosis, although dyspnea from decreased lung compliance and elasticity is present at rest and intensifies with exercise. The family Herpesviridae includes more than 80 distinct viruses affecting a wide variety of animal species. Because herpesvirus infection often is latent, its presence in animals may go unnoticed unless the virus is specifically looked for or unless its reactivation causes grossly or microscopically detectable lesions. Among pinnipeds, the ubiquitous nature of the herpesvirus is suggested by their isolation from freeranging and captive harbor seals (Phoca vitulina) in western Europe2s7 and by the demonstration of neutralizing antibodies against phocine herpesvirus in free-ranging Antarctic seals.' However, only one of these reports associated the presence of herpesvirus with the occurrence of lesions.' The present article describes the presence of herpesvirus intranuclear inclusion bodies in phagocytic cells within botryomycotic lesions of a captive harp seal (Phoca groenlandica).
The affected animal, identified as "Sybil," was a 5-yearold female from a captive herd of 12 harp seals (nine adults, three immature [< 5 years old]). Two ringed seals (Phoca hispida) were kept in separate tanks in the same compound and were separated from the harp seals by a meshed partition on the deck. Sybil had been in captivity for 2 years and, prior to death in February 1992, had been lethargic and anorectic for about 1 month, having developed a large hard mass between the right scapula and thoracic wall. Sybil died after 10 days of antibiotic treatment, to which she failed to respond. The last animal introduced prior to Sybil's death was a ringed seal in September 199 1. Tissues from Sybil were fixed in 10% neutral buffered formalin, processed routinely for light microscopic examination, and stained with hematoxylin and eosin (HE) and Gram's stain. Small portions of formalinfixed myocardial tissue were postfixed in osmium tetroxide, processed routinely for transmission electron microscopic examination, and stained with uranyl acetate and lead citrate. Samples were not submitted for bacteriologic culture. Be-cause of ongoing research on this herd, serum samples taken prior to Sybil's death were available from the 12 harp seals. These sera were checked for antibodies against canine herpesvirus (CHV, strain DK5) by a serum neutralization test (Diagnostic Laboratory, New York State College of Veterinary Medicine, Cornell University, Ithaca, NY 1485 1-0786, USA). The CHV strain used was the sixth passage on canine kidney primary cell culture. The serum neutralization test was done with 100 TCID,, of CHV and fresh canine skin-SV40 cells. Extensive cross-neutralization of CHV by serum antibodies against phocine herpesvirus has previously been dem~nstrated.~.~ Other than the subscapular mass, which was hard, weighed approximately 1.3 kg, and contained numerous irregular areas of necrosis, gross findings included enlarged regional lymph nodes, a fibrinopurulent exudate in the pericardial sac, and multiple round masses, 1-4 cm in diameter, on the pericardium and in the myocardium. Microscopically, the hepatic and renal interstitia were infiltrated by large numbers of plasma cells. Lesions in the subscapular mass and in the pericardium and myocardium were similar, except that necrosis was much more extensive in the subscapular mass than in the other tissues. These lesions consisted of multiple discrete or confluent granulomas composed of colonies of large grampositive coccoid bacteria mixed with amorphous acidophilic material and surrounded by neutrophils, epithelioid cells, and multinucleated giant cells (Fig. 1) . Fibrosis was abundant. Many epithelioid cells and multinucleated giant cells in the myocardium and, to a lesser extent, pericardium, but not in the subscapular mass, contained magenta intranuclear inclusion bodies (Figs. 1,2) . Ultrastructurally, these inclusion bodies contained small aggregates of viral capsids, most of which lacked an electron-dense core (Figs. 3, 4) . The diameters of these viral particles were 82-92 nm. The average
